The effect of hyaluronic acid on interleukin-1-induced deregulation of collagen metabolism in cultured human skin fibroblasts.
Although hyaluronic acid (HA) has been used in the treatment of osteoarthritis for 30 years, the mechanism of its protective action on collagen metabolism disturbances in tissues during inflammation is not known. The present study was undertaken to evaluate the mechanism of Interleukin-1 (IL-1)-induced deregulation of collagen metabolism in cultured human skin fibroblast and the effect of HA on the process. In normal fibroblasts IL-1 strongly induced inhibition of collagen biosynthesis, while HA counteracted the process. The mechanism of this phenomenon was independent of prolidase activity, an enzyme that plays an important role in collagen biosynthesis at the post-translational level. Instead, IL-1 was found to inhibit the expression of insulin-like growth factor-I receptor (IGF-IR) and MAP kinases-ERK1 and ERK2, while HA was shown to counteract this process. Since insulin-like growth factor-I (IGF-I) is a most potent stimulator of collagen biosynthesis in fibroblasts the mechanism of IL-1-dependent inhibition of collagen biosynthesis may be related to inhibition of IGF-IR expression and signaling. The data suggest that hyaluronic acid protects collagen against IL-1-induced inhibition of biosynthesis of this protein in cultured human skin fibroblasts at the level of IGF-IR signaling.